Effect of passive stretch on intracellular nitric oxide and superoxide activities in single skeletal muscle fibres: influence of ageing.
Skeletal muscle is repeatedly exposed to passive stretches due to the activation of antagonist muscles and to external forces. Stretch has multiple effects on muscle mass and function, but the initiating mechanisms and intracellular signals that modulate those processes are not well understood. Mechanical stretch applied to some cell types induces production of reactive oxygen species (ROS) and nitric oxide that modulate various cellular signalling pathways. The aim of this study was to assess whether intracellular activities of ROS and nitric oxide were modulated by passive stretches applied to single mature muscle fibres isolated from young and old mice. We developed a novel approach to apply passive stretch to single mature fibres from the flexor digitorum brevis muscle in culture and to monitor the activities of ROS and nitric oxide in situ by fluorescence microscopy. Passive stretch applied to single skeletal muscle fibres from young mice induced an increase in dihydroethidium oxidation (reflecting intracellular superoxide) with no increase in intracellular DAF-FM oxidation (reflecting nitric oxide activity) or CM-DCFH oxidation. In contrast, in fibres isolated from muscles of old mice passive stretch was found to induce an increase in intracellular nitric oxide activities with no change in DHE oxidation.